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Effect of Temperature on Microstructure and Deformation
Mechanism of Fe-30Mn-3Si-4Al TWIP Steel at 700 s - 
Microstructures observation
Microstructures at 10 Microstructures at 700 s -1 under different temperatures were shown in Figure 3 .
It can be seen that a few annealing twins are retained and deformation twinning does not always depend on annealing twins [11, 12] as shown by lower left red box in In fact, deformation twins play an important role like subgrain boundaries in strengthening the materials, which hinder dislocation gliding, resulting in dislocation pile-up. Additionally, the densities of deformation twins and dislocations decrease and the interaction between deformation twins and dislocations weakens with temperature.
Thus, flow stress decreases with temperature either at 10 -3 or 700 s -1 .
Discussions

Calculation of SFE
For fcc metals and alloys, twinning can be assumed that stacking faults (SFs) extend in parallel adjacent dense planes. According to calculation methods of SFE and thermodynamic data in Ref [2] [3] [4] 16] , only Fe-Mn and Fe-Si excess terms are taken into account but the others involving the other element are neglected because of the little quantities considered, except for C element. The SFE calculation formulas are as follows:
where  is the molar surface density of atoms in the {1 1 1 } planes, 
Analysis of deformation mechanism
Deformation mechanism and mechanical properties of fcc metals and alloys are related to the SFE. However, the SFE is influenced by temperature and chemical composition. There are some researches on relation between deformation mechanism and the SFE. Dumay mJ/m 2 , the competition between deformation twinning and dislocation gliding is the main deformation mechanism, while for Γ≧76 mJ/m 2 , dislocation gliding is the main deformation mechanism. In a word, deformation mechanism is controlled by the SFE.
In this paper, effect of the SFE and strain rate on deformation mechanism of Fe-30Mn-3Si-4Al TWIP steel is studied. Based on data in Ref [2] [3] [4] and this paper, the effect of the SFE and strain rate on deformation mechanism is concluded as shown in Table 1 
